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Fluorescence properties of Probe 1 and dye 2
We thoroughly studied the fluorescence properties of Probe 1 and its analogue dye 2.
Toluene, acetonitrile, dichloromethane and ethanol were used as solvents for the fluorescence spectrum measurements. As seen in Fig. S1 , dye 2 exhibit the fluorescence at shorter wavelength in polar solvents (acetonitrile and ethanol) which is from local excited states whereas the Keto emission at longer wavelength from ESIPT state was observed in less polar solvents (dichloromethane and toluene). With regard to Probe 1, the Keto emission dominated in all the solvents (Fig. S2) , which is attributed to the electron-withdrawing effect by the aldehyde group.
Scheme S1 Schematic representation of the excitation and emission mechanism with the ESIPT photocycle.
Fig. S1
Normalized fluorescence spectra of dye 2 in toluene, DCM, EtOH and CH 3 CN. 
Reaction reversibility study
It has been reported that the reaction of aldehyde group with SO 3 2-/HSO 3 2-is a reversible reaction， which is influenced by acid/alkali and is often used as an effective method to purify aldehydes by crystallization as their bisulfite adducts and then regeneration of the aldehyde. 1 The reversible process of the reaction between Probe 1 with SO 3 2-was shown in scheme S2. In order to further understand this reversible reaction, we investigate the fluorescence of this probe with SO 3 2-under acid and basic conditions. Upon the addition of hydrochloric acid to the solution of Probe 1 with SO 3 2-, the fluorescence at 467 nm gradually decreased. However, the fluorescence around 563 nm was not observed, which is probably ascribed the protonation of the nitrogen atom in benzothiazol moiety of the reaction product, 5, in strong acidic condition. Then, the subsequent addition of NaOH aqueous solution to the foregoing solution, the emission peak around 563 nm corresponding to the fluorescence of Probe 1 appeared and the intensity was gradually enhanced. When the excess of base was added, the solution exhibit a fluorescence with a maximum at 467 nm which finally became the dominant signal, indicating the recovery of the initial state (Probe 1 with SO 3 2-) ( Fig. S13-S15) . These above results clearly demonstrated the reversibility of the reaction of Probe 1 with SO 3 2-.
Scheme S2
The reversible process of the reaction of Probe 1 with SO 3 2-. in HEPES buffer (pH 7.4, 20.0 mM, containing 30% CH 3 CN), including Na 2 SO 3 , NaF, NaCl, NaBr, NaI, NaNO 3 , NaNO 2 , CH 3 COONa, NaN 3 , Na 2 SO 4 , Na 2 S 2 O 3 , NaSCN, Na 3 PO 4 , Na 2 S, Na 2 CO 3 , Cys, Hcy, GSH, H 2 O 2 , NaClO (200.0 equiv. for each). . 1, free; 2, NaF; 3, NaCl; 4, NaBr; 5, NaI; 6, NaNO 3 ; 7, NaNO 2 ; 8, CH 3 COONa; 9, NaN 3 ; 10, Na 2 SO 4 ; 11, Na 2 S 2 O 3 ; 12, NaSCN ; 13, Na 3 PO 4 ; 14, Na 2 S; 15, Na 2 CO 3 ; 16, Cys; 17, Hcy; 18, GSH; 19, H 2 O 2 ; 20, NaClO. 
